CONFERENCE N° III
Polynomial bound on the distribution of poles in scattering by an obstacle.
by Richard Melrose.
Summary. Let ^C R , n 3 odd be a smooth compact obstacle. In the LaxPhi Hips scattering theory(|l| ) the scattering matrix for 0 with Dirichlet, Neumann or Robin boundary condition is meromorphic in the complex plane. Let {y.} be the sequence of these poles repeated according to multiplicity and arranged to have |p.| non-decreasing. In this note it is shown that there is a constant C such that With this domain, A=A is an unbounded self-adjoint operator on L Cn.).
is hoLomorphic in ImX < 0, except for a possi- modified Radon transform R of Lax S Phi Hips allows the resolvent R(X), for oo -1 C ( ), to be expressed in terms of (X-L_) . From this the existence of the 0 D meromorphic extension of R(X) and the identification of its poles with those of (X-L ) , including multiplicities, is straight forward. The fact that the free problem 9= 0 has resolvent R^(X) with entire kernel allots R(X) to be expressed in terms of N(X).
Consider the operators
where 6 is the Dirac mass on S and 6 its normal derivative. The "jumps formula" shows that
shows that the poles of N(X) and R(X) must be identical.
"^^ ^e Jnar l < ' Similar results can be proved for the Dirichlet operator for a Robin boundary problem in precisely the same way.
" ^e determinant
Recall that, for ImA<0, the operators where Pp^) has properties analogous to those of P (X). Thus, if j > c|X|, far 00 large, this geometric series is bounded by twice its first term, giving the second part of the Proposition.
(5.4) Remarks : Note that, just as in |2[ , the important part of this estimate is that P(X) has only polynomial many, in |A|, characteristic values which are exponentially large in |X| . It is quite easy to prove a cruder version of Proposition 4.4., with I replaced by n = 1+1. This has the effect of replacing n in(*) by n+1. The interest in the more precise estimate (*) is that the two contributions, the "Local" terms coming from the pseudodifferential character of P( ) and the "global terms" coming from the exponential behaviour of the kernel are apparently of the same order.
Thus, to improve (*) to a proper asymptotic estimate, with a precise leading term probably of order n, it may be necessary to show either that the global contributions are in fact of lowe order or else to derive an asymptotic expression for them.
